Cerebral vascular volume after repeated ischemic insults in the gerbil: comparison with changes in CBF and brain edema.
The time course of changes in cerebral intravascular volume was evaluated during 24 h following a series of three 5-min carotid artery occlusions spaced at 1-h intervals and compared with the changes occurring after single 5- or 15-min occlusions. Quantitative estimates of cerebral red cell volume, plasma volume, and total blood volume were obtained from the distribution spaces of 51Cr-labeled erythrocytes and 125I-albumin infused prior to killing at varied recirculation intervals. Significant reductions in vascular volume occurred in all ischemic brain regions within 1 h following a single 5-min occlusion, which recovered to control values within 6 h. A similar time course was seen after repeated occlusions. The reductions in volume remained significant at 6 h after a single 15-min occlusion, but there was no difference from control by 24 h. Thus, the time course of total vascular volume correlates well with that of CBF changes previously described, and both blood flow and blood volume are at normal levels during the time of severe edema 24 h after repeated occlusions. Calculated cerebral hematocrit was 60-70% of that obtained from the femoral artery, but was identical in all brain regions and was constant throughout the postischemic recirculation period, with the exception of a transient reduction in both peripheral and cerebral hematocrit observed at 6-h recirculation following single 15-min occlusions. These results suggest that changes in CBF and blood volume reflect primarily the status of larger vessels and that values in the normal range may be observed even under conditions of severe edema and impaired perfusion at the capillary level.